Novel progesterone receptor modulators with gene selective and context-dependent partial agonism.
Progesterone receptor (PR) modulators are used in contraception and post-menopausal hormone therapy, and are under clinical development for reproductive disorders such as uterine fibroids and endometriosis. Development of tissue selective PR modulators (SPRMs) with reduced side effects and improved pharmacology represents a large unmet medical need in the area of women's health. One approach to addressing this need is to focus on the two PR isoforms PR-A and PR-B. In vitro and in vivo studies have revealed both distinct as well as overlapping gene regulation and functional responses of the two PR isoforms that suggests that PR-A selective modulators may retain a desired biological profile. We have identified a chemical series of 4-(4-chlorophenyl)-substituted piperazine carbimidothioic acid esters (PCEs) that have partial PR agonist activity and selectively activate some PR-A isoform regulated genes in T47D cells. However, full microarray analysis in these cells does not predict a global isoform selective profile for these compounds, but rather a unique gene-selective profile is observed relative to steroidal progestins. Using multiplexed peptide interaction profiling and co-activator recruitment assays we find that the mechanism of partial agonism is only partly defined by the ability to recruit known co-activators or peptides but also depends on the cell and promoter context of the gene under investigation. The data demonstrate global consequences of mechanistic and functional differences that can lead to selective biological responses of novel steroid receptor modulators.